Globally, the aquaculture segment continues to be the fastest growing food-fish producing segment and for India, the second largest food-fish producing country, it was forecasted that the segment would grow at an average annual growth rate of approximately 7.0% to reach a total production target of 8-10 million tons by 2020. Currently no commercial fish vaccines are available in India; therefore, the macro-environmental factors with respect to the competitive, political, economic, socio-cultural, technological, and legal landscapes, which influence a potential entrant's strategic business decisions to set up a fish vaccines company, are evaluated. The results indicate that although the macro-environmental factors in India are improving there are still some bureaucratic hurdles to be overcome by an entrant to assure success.
expected to grow at an AAGR of approximately 7.0% to reach 2020 target, a significant potential for the establishment of a new fish vaccines business exists.
For any entrepreneur or investor the decision to set up a business in a given country is determined by influences in the external company environment such as competition, political, economic, socio-cultural, technological, and legal factors. Therefore, the authors chose to evaluate the Indian aquaculture market to enable a new entrant to develop a strategy for entry into the fish vaccines business sector. Furthermore, since fish vaccines fall under the biopharmaceutical segment of the biotechnology industry and are highly regulated, an understanding of the macro-environmental factors that affect this specific industry is also important for the new entrant in strategic decision making. To the authors' knowledge, this is the first approach describing the macro-environmental factors that may help an entrant to introduce commercial fish vaccines in India, although experimental vaccines are reportedly being tested by research institutions (Behera & Swain, 2012; Maiti, Shetty, Shekar, Karunasagar, & Karunasagar, 2011; Maiti, Shetty, Shekar, Karunasagar, & Karunasagar, 2012) .
Literature Review

Macro-Environment Factors
Strategic management scholars theorized that the environment exogenous to a company has a strong influence on its strategic decision making and has to be constantly dealt with by the managers to maintain their firm's strategic position and retain profits (Aapo Länsiluoto & Tomas Eklund, 2008; Chung-An, 2008; Hamel & Prahalad, 1994) . These dynamic changes in the surrounding environment may lead to uncertainties, impose constraints or may create opportunities and help the management to avoid potential threats (Babatunde & Adebisi, 2012) . Only those firms that are vigilant about the changing environment will succeed in taking corrective measures to remain competitive (Bourgeois III, 1985; Lumpkin & Dess, 1995; Porter, 1986) and become more efficient than their rivals (Fombrun & Shanley, 1990; Gimeno & Woo, 1996) . Additionally, a company must design its strategy to either confirm to the norms of its industry environment or to reshape its industry structure by introducing a radically new strategy (Hill & Jones, 2006) . The macro-environmental factors such as competitive, political, economic, socio-cultural, technological, environmental and legal factors (Armstrong & Kotler, 2011; Fifield & Gilligan, 1997 ) not only influence a firm's activities in the short-term but also impact its long-term sustainability (Wheelen & Hunger, 2002) . Goodnow and Hansz (1972) defined environmental determinants for successfully choosing an entry country. They defined the success factors as political stability, high market opportunity, economic development and performance, cultural unity, low legal barriers, physiographic barriers (infrastructure, climate, population density and land area) and geocultural distance. An understanding of these macro-environmental factors is therefore essential for an entrant before establishing a new company in the entry country of choice.
Research Methodology
As a first step to assess the business environment of a planned country for entry, a strategic macro-environmental factor scanning was conducted using the framework of competition, political, economic, socio-cultural, technological, and legal factors (CPESTL) that are external to the firm's environment but have a direct influence on the business decisions for the potential entry into a new market. This scanning exercise can enable the firm to take advantage of opportunities and make contingency plans for any potential threats. Based on this approach, the authors determined that descriptive exploratory research is a suitable method of choice. Evidence presented in this paper was gathered from peer reviewed journals, and secondary anecdotal sources such as periodicals, expert commentaries, consultancy reports, the World Bank's Global Competitive Indices and government reports such as budget plans.
Analysis
The Competitive Landscape in the Fish Vaccines Segment in India
Competition in a market of choice is an important driver that determines the investment into a segment. At present there are no direct competitors for commercial fish-vaccines other than universities (Dipangka & Dibyendu, 2012; Harikrishnan, Balasundaram, & Heo, 2012; Maiti et al., 2012; Rajesh Kumar et al., 2008) and research institutes (Behera & Swain, 2012; Swain et al., 2010) which provide experimental vaccines. The most likely competitors in India are substitute manufacturers such as Hindustan Ciba-Geigy Ltd, Glaxo Laboratories, etc., who are supplying chemotherapeutic agents for aquaculture enterprises (Pathak, Ghosh, & Palanisamy, 2000) . Aggressive competition based on price from these substitute providers may be an issue for a new entrant who is aiming to keep the vaccine products attractive to the aquaculturists from a financial perspective. International fish vaccine enterprises such as Novartis, Centrovet, or Pfizer and local veterinary vaccine firms such as Ventri Biologicals etc., also constitute potential future competitors. Constraints such as the diversity of fish species, the size discrepancies of fish farms, lack of biological knowledge of Asian fish species (Walker, Lester, & Bondad-Reantaso, 2005) , diverse pathogenic strains (Swain et al., 2010) and the price sensitivity of the aquaculturists were described as limiting factors for the existing international firms to invest in Asia. However, Intervet Norbio, an aqua health division of multinational company, Merck, has already initiated its R&D efforts in Singapore to develop vaccines for warm water fish species.
Political Landscape
The political structure and systems are key factors that drive the policy and shape the incentives for entrepreneurs to select an entry country (Keren, 2009) . India is the world's largest democratic country and a federal republic with three branches of governance: the legislature, the executive and the judiciary. The federal legislature is a bicameral parliament with the President as the constitutional head of the country but the executive power is conferred to the Prime Minister and the state legislations may be unicameral or bicameral, with a Chief Minister as head of the state (Datamonitor, 2011) .
In India, the leftist political ideology calling for 'India to be built by Indians,' ideological divisions among pluralistic political parties, and the political weakness of the current United Progressive Alliance government due to unstable coalitions are impeding the creation of a 'business-friendly' national policy (Keren, 2009) . Despite these weaknesses, India's political system was described as more stable and institutionalized than other developing countries (French, 2011) , as the Indian politicians strive for policies that address the nation's needs (ICON Group, 2007) and ensure policy continuity even as governments change (Narasimhan, 2012) . In such an unstable political environment, Indian entrepreneurs are reported to be more innovative than their Chinese counterparts in conceptualizing and implementing novel strategies to develop new products (Keren, 2009) . In general, politicians at all levels of government support foreign investment and trade, evidenced by the presence of international enterprises such as Pfizer Inc., Novartis, etc. in India (ICON Group, 2007) . The policy change started in the year 1991 and successive governments have sought to pursue a knowledge-based economy by opening the Indian market and reducing government control on foreign trade and investment. Tariffs on imports were reduced from 90% in 1991 to 30% in 1997 (The Economist, 2009 ). Accordingly, India has established a National Biotechnology Development Strategy (NBDS) in 2008 (Mroczkowski, 2011) allowing Foreign Direct Investments (FDI) into the biotechnology industry, which reached USD 10 billion by the end of the last decade. In 2006 India became the only Asian country after Singapore with significant biotechnology FDI (Pereira, 2006) . Political attention was garnered by the fisheries sector with the introduction of the Model Bill in 2006 aiming to develop inland fisheries and aquaculture in a sustainable manner (Ayyappan, 2006) . Property rights are bipolar depending if a state favors the entry of new firms or not. A case of property rights being too restrictive was illustrated in the state of West Bengal (WB), where local agricultural interests prohibited building a manufacturing plant for the Tata's Nano car (Keren, 2009 ). In the state of Andhra Pradesh (AP) on the other hand, required land was provided to Novartis for building its Bioinformatics Centre (Mathew, 2008) . Therefore, the diverse political agendas of different states can threaten the economic freedom (Weede, 2010) .
The 2011-2012 survey of governance indicators conducted by the World Bank Development Economics Research Group revealed a decline in five of the six governance indicators in India, namely, political stability, government effectiveness, regulatory quality (Schwab, 2011) , rule of law (BMIL, 2012) , and control of corruption (BMIL, 2012; Schwab, 2011) , while the voice and accountability indicator improved (Schwab, 2011) . However, the government has agreed to accept the Jan Lokpal Bill for approval in 2011 to control corruption. Therefore, the transaction costs for businesses are high (Keren, 2009; Prime, Subrahmanyam, & Lin, 2012) until the Jan Lokpal Bill is passed into a law and until improvements in the above five governance indicators, which are dwindling India's competitiveness are achieved. National security and the political relationship with neighboring countries such as China and Pakistan is also a potential downside (Datamonitor, 2011) .
Indian Economy
The economic policy of an entry country enables investors to determine the growth potential of the industry and to assess the alignment of the policy with their own business interests. The economic policy of 1991 in India is one such policy that accelerated the economic growth making India one of the fastest growing economies in the region. The GDP growth rate, although it reached 8.4% in 2011, has declined to 6.9% in 2012, due to the trailing effects of 2008 global economic meltdown but is forecasted to reach 7.5% in 2013 (The World Bank, 2012) . The inflation rate is expected to decrease from 11.3% in 2011 to 4.0% by 2016 due to the Reserve Bank of India's revised monetary policy. The fiscal deficit in 2010 was 6.4%, but India started already in 2002 to repay its liabilities to International Monetary Fund. The debt-to-GDP ratio stood at 69.2% in 2011, indicating a www.ccsenet.org/ijbm International Journal of Business and Management Vol. 8, No. 3; high risk for investments and high borrowing costs (Datamonitor, 2011) ; however, economists have shown that this ratio can be as high as 70% without compromising economic growth (Miller, Holmes, & Feulner, 2012 , while it retained its long-term sovereign rating at 'BBB minus' and short-term rating at 'A-3' due to high debt burden and the fiscal deficit. This improved credit rating is expected to lower the cost of overseas debt for Indian companies (Datamonitor, 2011) . According to the Global Competitiveness Report , India is one among 37 factor-driven economies (dependency on unskilled labor, natural resources, while selling basic commodities and competing on low prices) and is slowly catching up in innovation, infrastructure, macro-economic environment, higher education and training, health and primary education etc., to transition into an efficiency-driven economy such as China. In this endeavor, India has now established institutions that are on par with Chinese and South Korean counterparts and the next step is to leverage the institutional know-how and build Public-Private-Partnerships (PPP) to accelerate the economic growth while improving other factors stated previously (Schwab, 2011) .
The biotechnology sector has a major role to play in India's economy. Overall revenues reported in 2011 exceeded USD 4.0 billion, a 21.5% increase from the previous year and are forecasted to reach USD 8.0 billion by 2015 (Datamonitor, 2011) . The sector has 800 companies and exports 70% of its products contributing 60% of the global health vaccines (Myint, 2011) . Government funding for the life sciences sector steadily increased 16 fold from the 8 th five year plan (1992) (1993) (1994) (1995) (1996) (1997) to the 11 th five year plan (2007-2011) (Bhan, 2006) . Fiscal incentives (tax breaks for R&D spending) and policy incentives (for example, institutional infrastructure like biotech parks etc.) are in place to encourage investment in biotechnology (A. Kumar, 2007 ). An improved healthcare infrastructure, higher disposable incomes and improved Intellectual Property Rights (IPR) were suggested as the key growth drivers in this sector (Datamonitor, 2011) .
The fisheries sector has been recognized for its increasing contributions from 0.75% to 1.04% to India's gross GDP and from 2.17% to 5.93% to the agriculture GDP between 1980 and 2005 (B. G. Kumar & Datta, 2008) . As a result, the fisheries sector has secured a government investment of ~USD 0.62 billion towards development of PPP, technology transfer, institutional restructuring, etc. in the 11 th five year plan (2007-2011) (GOI-Entrepreneurship), while the Division of Fisheries received ~USD 35.33 million for R&D in fisheries and aquaculture (B. G. Kumar & Datta, 2008) . The Marine Products Export Development Authority (MPEDA) was set up to promote aquaculture, increase exports, specify standards, assist in marketing, provide training, etc. and all states now have fisheries departments focusing on the overall development of the sector (Aqua Overview). Import tariffs on fish feeds (GOI-MoF, 2011) and the 20% duty on oil-meal, a component in fish feed (Thukral & Dutta, 2012) , were abolished to facilitate production and exports.
Socio-Cultural Landscape
Socio-cultural factors are vital for a new entrant and respective investors for the purposes of communication, employee training, design of a benefits package and choosing an appropriate leadership style to manage the business successfully.
India is a multicultural, secular nation with a caste-based societal structure. Hinduism constitutes the largest religion (80.5%), followed by Islam (13.4%), Christianity (2.3%), and others (3.8%). India has 1.2 billion people with an annual population growth rate of 1.344% and is the second most populous nation in the world after China. The median age is 25 years and 75% of the population is below 15 years of age, which gives India a competitive edge in terms of work force over other nations in coming years (Index Mundi, 2012) . In terms of the Human Development Index (HDI), India ranked 134 (HDI=0.547) out of 187 countries in 2011 due to poor performance in social indicators (health, education and income), falling below the South Asian average of HDI=0.548 (UN-HDI, 2011). A survey report from 2010 revealed that the unemployment rate in 2004-2005 in rural India had improved from 8.2% to 6.8% and in urban areas from 8.3% to 5.8% (The Economic Times, 2012) . The Government of India (GOI) launched a mandatory Employees' Provident Fund and Employee Pension Scheme for government employees matching the associate's pension contribution up to 10% of their salary. Similar measures were implemented for private sector workers (Datamonitor, 2011 ). India's coastal www.ccsenet.org/ijbm International Journal of Business and Management Vol. 8, No. 3; fishing industry is categorized as an unorganized sector, in which 99% of the workforces do not receive any social security benefits, and due to declining common pool resources, many are changing their occupation to seasonal laborers in agriculture (A. Kumar, Katiha, & Joshi, 2003) . Child labor is a prevailing concern globally including India where children constitute 40% of the workforce (Halim, 2010 (Datamonitor, 2011) . In the aquaculture segment of the state of WB, 68% of the farmers surveyed in 2006 had training in aquaculture and 15% had graduate degrees, while in the state of AP, the rates were 41% and 2.7%, respectively. About 60% of the farmers in the state of AP learned disease management from the feed and drug sales personnel (Abraham et al., 2010) .
A universal health care system is virtually nonexistent in India. Life expectancy has increased from 60 to 67 years between 1990 and 2011, and the infant mortality rate improved from 8.0% to 4.6%. In comparison, China's numbers are 77 years and 1.6%, respectively (Index Mundi, 2012) . More than 75% of India's population has a per capita consumption below 2100 and 2400 calories/day in urban and rural areas, respectively (2400 and 2800 calories/day are optimal). Attention was not paid to the consumption of protein and micronutrients, which led to a vicious cycle of malnutrition, low productivity, low wages and malnutrition (Jha, Bhattacharyya, & Gaiha, 2011) . In the past, Channa (2010) urged for minimum-wage determination based on 2700 calories/day. Fish protein is considered as 'protein for the poor,' but only 28.2% of the rural and 20.9% of the urban households consumed fish in a seven day period in 2010. The total per capita fish consumption stands at 6.08 kg/year (NSS 66, 2012) and is forecasted to reach 15 kg/year by 2030 considering poor households to respond more positively to the higher income. As stated previously, the increasing trends of India's household disposable income and the total expenditure per household is anticipated to translate into more spending on fish because of its cheaper price than other meat products. This would therefore lead to higher demand for fish in the future as the elasticity of demand for fish products was determined as 1.66 (Jayasankar, Mishra, Sahu, Giri, & Saha, 2011) which is comparatively higher than other meat products.
An organizational culture of a company is generally built on a firm's values and the country's culture in which it operates (Burman, 2010) . Hofstede (2009) stated that "there is no special national culture for executives,... National cultures have centuries-old roots and their differences are unlikely to disappear" (Hofstede, 2009, p. 486) . India being a multi-cultural and multi-plural society; cross-cultural literacy eases operational barriers for foreign executives interacting with Indian executives. The family is the most influential means of socialization, followed by caste, religion, and school. The collectivist mind-set, emotionality at work, and dependency proneness, all have links to family, which provides emotional security while the 'hierarchy orientation' originated from caste-based thinking. Depending on the place, time, and person or role, a typical Indian may choose to exhibit a fixed core-based behavior (values, beliefs and assumptions) or a flexible surface-part of the culture (style, fads, food, symbols, etc). Especially the surface-part was attributed to the variability in the behavior of the Indian management. A social institution called middle class is emerging in India which is stratified on the basis of occupation, education, and income levels, rather than traditional hierarchy. This class is still in the process of transformation and it could potentially bridge the cultural gap between an international firm and an Indian company. In summary, the acceptance of power inequality, low uncertainty avoidance, collectivism, and long-term orientation for the business results etc., paint the picture of the four major values in Indian organizational culture. Built on empirical results and the traditional view of the Indian culture, Arora (2005) prescribed a leadership style that combines authoritativeness, emotionality, empathy and result-orientation. He indicated that an Indian employee is flexible to work in all kinds of efficiency-and result-driven environments, if his/her 'cultural-needs' such as the desire of 'belonging to a big family' are fulfilled.
Technological Landscape
Technology is a vector to translate a concept into commercial value (Malhotra, 2011) and it is an essential tool for firms to compete in the globalized world (Schwab, 2011) . English is one of the major languages in the world and it is estimated that nearly 20% of Indians are adept in this language giving India a competitive advantage over other countries in a knowledge-based economy (Datamonitor, 2011) . To develop talent, 300 educational and research centers offer biotechnology degree programs (Chakraborty & Agoramoorthy, 2010 ) and more than a dozen fisheries colleges offer courses in Fisheries Science and Aquaculture in each state (Ayyappan & Gopalakrishnan, 2006 Metcalfe defined a National Innovation System (NIS) as the framework of institutions and government policies that promote the innovation process by institutional collaboration (Bagchi-Sen & Smith, 2008) and Raman (2010) described a technology management strategy for India as one that benefits the mass rather than a selected few. The Ministry of Science and Technology (MoST) is the apex body in India that develops the NIS for India under which the Indian Science and Technology Policy of 2003 (Fan, 2011) and the NBDS of 2008 were created to enhance institutional infrastructure and collaborations across sectors (Natesh & Bhan, 2009 [2007] [2008] [2009] [2010] [2011] . The benefits lie in the learning process for public and private sectors through partnerships (Mohan, 2011) ; this is especially true for public laboratories that are to earn at least 30-50% of their R&D expenses either by retaining equity holdings in private enterprises or by out-licensing their technologies (Fan, 2011) . To address the challenge of transferring and managing intellectual property (IP), the R&D Bill of 2007 was introduced (Natesh & Bhan, 2009 ). In the fishery sector, the National Mission for Protein Supplements, with an outlay of INR 100 crore (~USD 22.3 million) was initiated to enhance the fish productivity in 12 states (Raghu, 2011) .
The institutional infrastructure is vital for the progress of research and innovation in any country and in this effort, the Department of Biotechnology (DBT) has set up 35 facilities, which include examples like microbial culture collections, cell lines, gene banks (IBEF, 2011), a bioinformatics network called BTISnet-BioGrid India (Natesh & Bhan, 2009 ), etc. To maximize synergies, efficiency and to build successful enterprises, cluster development was undertaken with 26 operational biotech parks across India (IBEF, 2011) and 10 new biotech parks being built, of which the Marine Park in Karnataka is fishery specific (SiliconIndia News, 2011). In comparison, China has more than 153 bioindustry parks to date. Research and Development spending in India is encouraging. In the past, it spent 0.90% of its GDP on R&D, while China invested 1.90% in 2010. It has been postulated that a minimum of 2.0% of GDP spending is required to see significant progress in innovation (Mroczkowski, 2011) . The MoST ramped up investments in India's R&D by 173% from the last five year plan to INR 90 000 crore (~USD 17.93 billion) in the 12 th five year plan (2012) (2013) (2014) (2015) (2016) , reaching the 2.0% mark (IBEF, 2012) . Accordingly, in the 2012 Union Budget, the MoST has allocated INR 1485 crore (~USD 267 million) to the DBT which is an increase of about 10% from 2011 (GOI-DBT-Budget-Notes, 2012). Comparatively, only a 3% increase was allocated to the entire Fisheries Program (GOI-DAHDF-Budget-Notes, 2012).
Biotechnology is increasingly employed in developing new breeds, feeds and improving fish health in India (Jayasankar et al., 2011) . In parallel, culture technologies such as intensive and semi-intensive mono-or polyculture, modified-extensive and extensive farming, etc. (Abraham et al., 2010) are being developed for vertical expansion while technologies like remote sensing by satellite imaging and geographical information system are being employed to promote the current seven and 15 new species (Ayyappan & Gopalakirshnan, 2008) into horizontal expansion. To tackle the diseases, experimental vaccines (Behera & Swain, 2012; Khushiramani et al., 2012) and probiotics (Parthasarathy & Ravi, 2011) are being evaluated.
One way of measuring innovation capacity is by determining the number of granted patents and peer-reviewed journal publications (Buchandiran, 2011) . A comparison of patents in the US Patent Office in 2011 revealed that India and China received 1259 and 3786 granted patents, a 10 and 24 fold increase, respectively from 2000 (U.S. PTO, 2011 (Gupta & Dhawan, 2008) to 11 th in 2011 indicates an improvement in publication output.
According to the 2011-2012 GCR, India ranked 93 out of 142 countries in technological readiness for its ability to improve the business efficiency and competitiveness by leveraging the Information and Communication Technologies. Improvements to business sophistication, entry barriers, environment for innovation, R&D investment, and protection of the Intellectual Property Rights were noted as the key drivers for future success of India's innovation (Schwab, 2011 
The Legal Environment in India
The legal system of an entry country protects an entrant to effectively manage the business with freedom to operate within the defined legal boundaries, to protect its intellectual property, and to recoup the costs incurred in R&D. The legal framework in India is thorough and based on the English Common Law (Political Structure, 2011) with a three-tier judiciary system (the Supreme Court, 21 High Courts and Civil Courts). The Companies Act of 1956 and the Indian Contract Act of 1872 define business and corporate laws while the Foreign Trade Act, 1992 defines international trade laws. The value-added tax under which a foreign corporation pays 7.0% more than the domestic corporation was introduced in 2005. A domestic business is subject to a tax rate of 37.5% (Datamonitor, 2011 ). An additional (alternate) tax at 2.0% of the value of the gross assets is payable as per the Direct Tax Code (DTC). Corporate taxation is further reformed through DTC, which along with the Goods and Services Tax, if approved in the parliament may reduce the tax burden to 30.0% for new and existing businesses (PTI, 2012). Regulatory reforms started in 1992 with the establishment of Securities and Exchange Board of India (SEBI) to regulate equity trading (Datamonitor, 2011) . In 2000, a regulatory framework on corporate audits and governance for listed companies was formulated followed by the Competition Act of 2002 (GOI-Corp.Govern). The Industrial Disputes Act of 1947 governs retrenchment, closure, and layoffs, and a firm employing more than 100 people requires prior approval on business closure or downsizing (Ray, 2011) . The government approvals required to set up a business in India are listed in Table-1. India has amended its patent law since its introduction in 1995 and has developed a Patent Dispute Resolution System followed by granting patents since 2005 with a clause 3(d), according to which a product should have significant improvement in novelty from its previous version to qualify for an extension (Bhola, 2012) . Compared to the US patent law, which often grants patents on trivial improvements to a product, India's patent law is considered more stringent (Shetty, 2012) and it takes about four years and costs USD 2000 to grant a patent in India (Bhola, 2012) .
International Journal of Business and Management Vol. 8, No. 3; Registration of r-DNA Vaccines and Vaccines derived from Live Modified Organisms (LMOs) in India 1. In addition to the requirements as stated above, additional approvals and NOC are required from various review committees before submitting the dossier to DCG (I). The guidelines and regulations for r-DNA products can be found in: http://dbtindia.nic.in/guidelines_90.pdf 2. It may take between 6-18 months for the review and approval of r-DNA or LMO vaccines in India (Sahoo & Manchikanti, 2011) and the licensing procedure is outlined in http://dbtbiosafety.nic.in/steps/rpharma_tf_Mashelkar_Committee_Notification.pdf ; Biosafety rules and roles and responsibilities of various committees can be found in: http://dbtindia.nic.in/uniquepage.asp?ID_PK=188
1. Some of the guidelines for r-DNA and LMO vaccines from international agencies may be found in the web links provided above.
Commenting on the current biotechnology regulatory system in India, Dhawan (2010) pointed out that the responsibilities are spread across the Ministries of Agriculture, Environment and Forests, and Science & Technology, while Scoones (2012) suggested adopting an established regulatory framework from elsewhere in the future. The Central Drugs Standard Control Organization (CDSCO) and the Genetic Engineering Approval Council (GEAC) are the apex bodies that regulate biological products in India. At the state level, 35 Food and Drug Administrators -one in each state -accredit manufacturing plants and conduct the quality audits (Kak, 2009 ). Sahoo and Manchikanti (2011) surveyed the Indian biotechnology industry and found that 89% of the firms followed the International Conference on Harmonization (ICH) guidelines to achieve quality standards in the absence of clear product specifications. Currently, a 'single window clearance system' and interaction with the regulatory reviewer(s) are not available as a result of which the registration process takes a minimum of two years to obtain a marketing authorization. Some critical steps involved in the registration and the respective forecasted timelines are presented in Table 2 (Personal Communication).
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International Journal of Business and Management Vol. 8, No. 3; Law enforcement in India is almost non-existent and the laws remain ineffective. It was estimated that over 31 million cases of law infringement were pending in 2010 in various courts with an estimated duration of around 320 years to clear the backlog (Datamonitor, 2011) . The IPR activism is gaining momentum, but only in the national interest as illustrated by the issuance of the first 'compulsory license' on Bayer's patented cancer drug 'sorafenib-tosylate' to Natco Pharma Ltd on March 09, 2012. Critics argued that Bayer's high selling price was unaffordable for Indian patients, demonstrating the country's defensive stand on its generics industry (Shetty, 2012) . Similarly, Novartis was stopped from 'evergreening' its Gleevec patent in 2009 on the basis of Clause 3(d). Due to the reasons of lack of proper resources, over 153 pre-granting oppositions and 29 patent litigation cases were pending in Indian courts by the end of 2009 and 2011 respectively (Bhola, 2012) .
On the environmental front, Curmally (2002) Historically, such environmental laws were enforced on the owners of intensive prawn culture who destroyed the ecological systems by practicing intensive prawn aquaculture and were ordered to pay six years worth of wages as compensation to their affected workers (GOI-Supreme Court, 1996) . The impact of these new governance processes may likely change the current poor rating of India's 125 th position among 132 countries in the 2012 Environmental Performance Index in the coming years (Emerson et al., 2012) .
Discussion
Indian aquaculture is forecasted to deliver between 8-10 million tons of food fish by 2020. But without effective tools to counter and prevent diseases, vertical expansion is highly unlikely. The current practices of disease management through the use and abuse of antimicrobials (including antibiotics) and other drugs are not sustainable due to deleterious impacts on the environment and human health.
The political system in India is relatively stable, although the weakness of the coalition government and diverse political agendas of different states are impeding the creation of a business-friendly environment. Disparity in property rights may hinder a new entrant to choose the appropriate location for the business if building a new facility is a goal. Policy changes and implementation occur in India at a slower pace than elsewhere; hence a new entrant may need to be patient until the changes are realized. The governments' interest in a knowledge-based economy has further propelled the economic liberalization since 1991 for industries like biotechnology under which the fish vaccines sector falls. The Indian economy is gaining momentum in transitioning from factor-driven to an efficiency-driven economy like China and has established the institutional infrastructure equivalent to the innovation-driven economy in South Korea. The GDP growth rate is forecasted to reach 7.5% by 2013 up from 6.9% in 2012. The role of the fisheries sector and its 5.93% contribution to India's agricultural GDP in 2005 was promising and as a result has attracted the attention of Indian politicians making a further strengthening of this business segment likely. Fiscal indicators such as the household savings rate, disposable incomes and the discretionary spending per household are increasing at a rapid rate. Such growth in fiscal parameters indicates improvements in spending capacity, which may translate into increased future consumption of fish, especially in the Indian poor households that respond more positively to a higher income. Additionally, the increasing trend of total per capita fish consumption to 15kg/year by 2030 means an increase in demand for fish products, which may translate into further attractiveness for aquaculture segment. The inflation rate is being controlled by tightening the monetary policy and is expected to be reduced to 4.0% by 2016. Therefore, borrowing costs are going to remain high in addition to transaction costs such as informal payments which are expected to be paid to the authorities and constitute some of the challenges to a new market entrant. The next steps for the government are to improve the governance indicators reported in the 2011-2012 GCR and to leverage the PPP to reap the benefits. Investments in the fisheries sector are also expected to improve the innovation in the sector and the Model Bill is anticipated to legislate the use of vaccines in place of chemotherapeutics for aquaculture sustainability which would be in favor of the new entrant. The technological landscape and IPR activism are improving which is key for a new entrant to develop novel products and protect its intellectual property.
To accelerate the establishment of a new vaccines business in India and to reach the market at the earliest point in time possible, an entry mode of choice could be a joint venture (JV). In this approach, the entrant could avoid www.ccsenet.org/ijbm International Journal of Business and Management Vol. 8, No. 3; the additional corporate taxes of up to 7.0% imposed on a wholly-owned foreign enterprise as per India's current taxation system. Since the partnering firm is assumed to have established infrastructure, distribution and marketing channels, as well as an established relationship with the regulators, the firm could realize the revenues in the earliest time possible, which in this case is expected to be within two years.
As per the competitor analysis, currently the Indian market does not have a direct competitor in the fish vaccines business sector and the likely competition will come from substitute (chemotherapeutics) manufacturers. Therefore, the new entrant may have the first mover advantage of securing a high market share in fish vaccines while also being able to set value-based but affordable prices for the vaccines, such that the initial entrant could impose entry barriers on potential future entrants. Improvements to India's regulatory system are vital as the regulations are not clearly defined for veterinary vaccines. Since most of the biotechnology firms dealing with human health products in India are using the ICH Technical Requirements for Registration of Pharmaceuticals for Human Use guidelines, a new entrant may follow the Technical Requirements for Registration of Veterinary Products (VICH) along with the Indian regulations and guidelines in order to comply with requirements for product approval. Johnson and Tellis (2008) found that the drivers of success for a foreign entrant in India are a smaller firm size, less openness and less investment risk in an entry country, a mode of entry with greater control over business operations and a wholly-owned subsidiary. Although the authors' recommendations concur with only the first two drivers (smaller firm size, and less openness and less investment risk), the authors propose that the other two factors could be addressed in a JV mode, which is found to currently be the most popular mode of entry in India. The authors suggest that the entrant could gain substantial control over the partnership by first increasing the proportion of its equity in the JV; second, by delegating an expatriate leader who represents the entrant (if the entrant should be from outside India) thus gaining internal control by effectively managing the operations in India; and third, by in-licensing the patents and candidate technologies in the name of the entrant, rather than the Indian partner. According to the resource-based and the transaction-cost based theories, the higher the level of control, the higher the cost of operation (Johnson & Tellis, 2008) . Since the profit margins can be assumed to be greater than 40% in the vaccine business, these costs could be considered manageable. Other advantages of hiring an expatriate Indian is to bridge the cultural gap between India and a foreign investor group. The Indian market is considered less open by Western standard which favors the entrant, by creating a barrier for potential competition. To maximize the speed to market, an entrant could in-license the intellectual property or vaccine technology from national institutes in India and further continue its R&D effort by partnering with the national fisheries institutes and leverages its human capital in developing products for the company. Two such examples of readily available technologies for in-licensing are the recombinant vaccines against Edwardsiella tarda (Behera & Swain, 2012) , and Aeromonas hydrophila to protect Carp from edwardsiellosis and dropsy diseases, respectively. This would mean that both the fisheries institute and the entrant would benefit from this partnership as the management of public research institutes are now mandated to generate income to cover their R&D expenses through PPP or out-licensing technologies. By engaging in PPP, the entrant could leverage government funding thus expediting the future research program for fish vaccines. This strategy would mitigate the risk of investment for the entrant in building a R&D facility and the risk of time lost in obtaining approvals from government agencies. In the JV mode, the partner in India is assumed to have the experience, networks and resources to allow the entrant to delegate the task of registering the new company to the Indian partner as it takes 23 approvals from various government agencies.
Direct advertisement is not an option in the biologics industry and since a network of fisheries institutes are well established in addition to veterinary institutes, it is vital that the JV partners direct efforts towards indirect marketing methods by disbursing the benefits of vaccines in these educational institutions, which may eventually pay off in the form of greater market adoption and sales for the firm.
Conclusion
In conclusion, the strategic macro-environmental factors in India indicate that setting up a fish vaccines business is feasible currently and the time for entry is favorable since there is no direct competition. However, some of the limitations that need careful attention include IPR, poor governance, the lack of a business-friendly environment, bureaucratic hurdles etc. In order for an entrant to move forward, following are some suggestions that the authors propose as topics for future research to complement the findings reported in this paper: (1) a primary market research to obtain data on the aquaculturists' needs and to develop an epidemiological (frequency and distribution of disease) map of the country; (2) a study to determine the market size and the attractiveness of fish vaccines; and (3) an evaluation of the competitive industry forces in the Indian aquaculture industry.
